Epstein-Barr virus (EBV) can cause frequently asymptomatic (or anicteric) and self-limited hepatitis, while occasionally may result in considerable cholestatic hepatitis. Herein, we describe the case of a previously healthy toddler (26 month old girl) with prolonged cholestasis, elevated serum transaminases, EBV serology compatible with recent EBV infection and positive anti liver kidney microsomal antibody type 1 which is characteristic of new-onset autoimmune hepatitis type 2. Liver biopsy was also typical of autoimmune hepatitis as attested by the presence of portal inflammation with predominant T-lymphocytes and plasma cells and interface hepatitis. Persistent EBV-related hepatitis was excluded by the absence of viral inclusions and steatosis on liver specimens and negative liver EBV-PCR. In conclusion, our case strongly suggests that in children with prolonged cholestatic hepatitis, positive EBV serology cannot exclude the presence of other causes of liver disease. In this context, autoimmune hepatitis should be considered as an alternate diagnosis, particularly when there is specific liver-related autoantibody detection. In such conditions, liver biopsy seems mandatory in an attempt to achieve a correct and timely diagnosis of a potentially catastrophic disease as autoimmune hepatitis. Although some cases of autoimmune hepatitis type 1 following EBV infection have been reported in adults, to the best of our knowledge, the present case of autoimmune hepatitis type 2 after EBV infection represents the first case in children ever reported in the English literature.
INTRODUCTION
Epstein-Barr virus (EBV) causes a wide spectrum of diseases ranging from mild to severe infectious mononucleosis to B-cell lymphoma. Most frequently, EBV induces self-limiting hepatitis with mild to moderate elevations of aminotransferases whereas rarely considerable cholestasis accompanied by increased bilirubin levels can be observed. 1 The initiation and persistence of autoimmune diseases have not been elucidated, although persistent inflammation, infection, apoptosis, environmental exposure and genetic susceptibility have been implicated. Accordingly, acute or latent EBV infection has already been suggested in autoimmunity process in adults including autoimmune hepatitis (AIH), 2, 3 an unresolving, progressive liver disease characterized by hypergammaglobulinaemia, circulating autoantibodies, association with human leukocyte antigens (HLA), interface hepatitis on liver histology and a favourable response to immunosuppression. [4] [5] [6] However, the involvement of EBV in autoimmunity induction in children has been rarely reported. 7, 8 After a written informed consent from parents, we describe a previously healthy toddler with newonset AIH-type-2 (AIH-2) and positive EBV serology who presented with cholestatic hepatitis. Our report illustrates the importance of liver biopsy in achieving a correct and timely diagnosis by distinguishing EBV infection from AIH-2, as treatment options for each of the above clinical entities differ significantly.
CASE REPORT
A previously healthy 26 month old girl was admitted to our department because of jaundice, abdominal pain, clay-colored stools for 4-days and a preceded 10-days course of fever up to 39 °C. There was no family history of consanguinity, autoimmune diseases, chronic liver diseases or cystic fibrosis. Complete vaccinations against hepatitis A (HAV) and B viruses (HBV) had been performed. On physical examination, she was afebrile with normal development but marked scleral icterus and pruritus were observed. Head and neck examination was normal without palpable lymphadenopathy. The abdomen was distended with tender hepatomegaly without splenomegaly. Respiratory, cardiac, skin and neurological investigations were unrevealing.
On admission:
• Total bilirubin: 7.7 mg/dL (direct: 4.3 mg/dL).
• AST 1962 IU/L (upper normal limit, UNL: 60IU/L).
• ALT 2,334 IU/L (UNL: 45IU/L).
• γ-GT 303IU/L (UNL: 50IU/L).
• Alkaline phosphatase 1,004 IU/L (UNL: 2,50 IU/L).
• Total protein 7.8 g/L.
• Albumin 5.2 g/L (range: 3.4-4.8).
• ESR 29 mm/h.
• Prothrombin time 15.6 sec (control 11sec).
• Factor VII 32%.
• Serum IgG was 1,140 mg/dL (normal 708-1622).
• IgA 72 mg/dL, IgM 94 mg/dL. Serum amylase and lipase levels were normal. Stool bacterial cultures tested negative for pathogens. Direct and indirect Coombs tests as well as testing serology for celiac disease-related autoantibodies, HAV, HBV and hepatitis C virus (HCV), enteroviruses, parvovirus, and human herpes viruses (HHV) 1, 2 and 6 were negative. Blood testing by PCR for HCV, cytomegalovirus (CMV), leptospira species and adenovirus was also negative. Testing for EBV-VCA IgM and IgG isotype specific antibodies was strongly positive (IgM > 200 IU; IgG 47I U; both cut-off >10 IU) though serum EBV-PCR was negative (cut-off: 600 copies/mL). Liver autoimmune serology by indirect immunofluorescence revealed negativity for smooth muscle antibodies (SMA, positive titer ≥ 1:20), antinuclear antibodies (ANA, positive titer ≥ 1:20) and antimitochondrial antibodies (AMA, positive titer ≥ 1:20) but positivity for antibodies against liver kidney microsomal type-1 by indirect immunofluorescence (anti-LKM1; titer 1:160; positive titer ≥ 1:10), which was further confirmed by molecularly based assays like ELISA and Western blot as described previously. 4,9-11 Serum copper, ceruloplasmin and 24 h urinary copper collection were within normal limits. α 1 -antitrypsin phenotype was MM and thyroid function was normal. HLA type analysis revealed HLA-A2, 24, HLA-B13, 49 and HLA-DR13 and DR7. Hepatobiliary ultrasound showed normal liver parenchyma, increased liver size, and normal intra-and extra hepatic biliary tree. A percutaneous liver biopsy was performed after infusion of fresh frozen plasma and recombinant Factor VII. The liver lobular architecture was preserved but lobular hepatitis, portal inflammation with predominant T-lymphocytes and plasma cells and interface hepatitis were obvious ( Figure 1 ). There was considerable fibrosis between portal tracts and the Histology Activity Index Score (12) was 14 (inflammation 12 and fibrosis 2). No biliary or other lesions were observed. Liver tissue testing by PCR was negative for EBV.
AIH-2 diagnosis was made based on the descriptive criteria for the diagnosis of AIH published since 1999 by the International AIH Group 13 in a female child with highly increased transaminase levels, anti-LKM1 positivity, absence of HBV and HCV viral markers, absence of alcohol use and other toxic agents, typical liver histology and absence of EBV genome on liver tissue. At the time of liver biopsy, EBV-VCA IgM and IgG remained positive (195IU and 185IU, respectively). Repeated EBV serology 10 days later, provided strong evidence for an EBV recent-past infection as attested by negativity for EBV-VCA IgM, Early Antigen (EA) IgG and Immediate treatment with prednisolone 2 mg/kg/ day plus azathioprine 2 mg/kg/day and fat soluble vitamins resulted in improvement of jaundice and normalization of serum transaminases after 8-weeks of therapy. Prednisolone was tapered over 3-months. Serum anti-LKM1 titer decreased to 1:80, 6-months later. Two years after treatment, the patient is still on azathioprine maintenance monotherapy (2 mg/kg/day) with complete clinical and biochemical remission, negative serum EBV-PCR and positive anti-LKM1 (titer 1:40). The family has refused a follow-up liver biopsy.
DISCUSSION
We report a case of acute onset of AIH-2 following recent-past EBV infection in a healthy toddler presenting with icteric cholestatic hepatitis. The very high transaminase levels and the presence of cholestasis led to a full diagnostic evaluation upon hospital admission. The concomitantly positive EBV-IgM, EBV-IgG, and anti-LKM1 perplexed the differential diagnosis. Though the possibility of false-positive EBV serology due to a non-specific B-cell activation cannot be excluded safely, the rising values of EBVIgG and the declining values of EBV-IgM antibodies, along with positivity for EBV-EA and negativity for serum EBV-PCR are indicative of recent-past EBV infection which has provoked the development of AIH-2 in a genetically susceptible female with DR7 haplotype. According to a previous report by Ma, et al. 14 children carrying the HLA-DR7 (DRB1*0701) haplotype are more susceptible to AIH-2 and develop more aggressive disease with more severe prognosis. Interestingly, our patient also possesses HLA-DR13 which in South American children (DRB1*1301 allele), predisposes to AIH-1 and to persistent infection with the endemic HAV. 15, 16 Liver biopsy is a valuable tool in diagnosis, prognosis and therapeutic management decisions in patients with liver disease and of outmost importance in the case of AIH. 5, 6, 9, 17, 18 Indeed, the role of liver biopsy has proved crucial in our case since liver histology resulted in the distinction between two entirely different clinical entities, the EBV-related hepatitis and AIH-2, in which opposite treatment options are required. Persistent EBV viral hepatitis was excluded by the absence of viral inclusions on histology and negative liver EBV-PCR. A twice negative serum EBV-PCR was in concordance with these findings. AIH-2 diagnosis was based on the original and simplified criteria published by the International AIH Group as attested by the elevated serum aminotransferases, positive anti-LKM1 titers, typical liver histology and absence of HBV and HCV. 5, 13 Clinical and biochemical response to immunosuppression as opposed to serious flares which have been recorded in viral infections due to HBV, HCV and delta virus or other hepatotropic viruses, 9,13 further supports our diagnosis. Interestingly, hypergammaglobulinemia although included in both original and simplified diagnostic criteria of AIH 5, 13 was not found in our patient. Similarly, a previous study on 52 children with AIH showed that 20% of them (half anti-LKM1 positive) had normal serum IgG, indicating that such a finding does not exclude AIH diagnosis in childhood. 19 Indeed, a limitation of all these scoring systems is that they have been produced for adult patients and need to be adapted to children. 9 Prompt initiation of immunosuppression initially with prednisolone followed by azathioprine 2-weeks later, resulted in complete normalization of transaminses 2-months later. However, since children with AIH-2 tend to relapse frequently when therapy is discontinued 9, 19 long term prognosis of our patient is uncertain and may require lifelong treatment with azathioprine and even small doses of prednisolone.
It seems rational that in our case, EBV infection unmasked or triggered AIH-2 development in a susceptible child. Single case reports have recorded AIH-1 onset after infection with HAV, EBV, HHV-6 and measles in adults. 3, 16, [20] [21] [22] Specifically for EBV, Vento, et al. 21 have reported the onset of AIH-1 in two out of 7 susceptible adults after EBV infection while Cabibi, 22 reported another similar AIH-1 adult case. Additionally, AIH-2 has been reported in adults with HCV after treatment with interferon-a 23 but also in an adult after acute HCV infection even after viral clearance. 24 However, to the best of our knowledge previous reports published in the English literature regarding the AIH-2 onset after EBV infection in children are missing. The only report in children concerning the onset of AIH-1 (not AIH-2) after EBV infection is available in the Japanese language. 25 From the pathogenetic point of view, the interplay between viruses and susceptible hosts may result in the clinical development of autoimmunity either by cytokines release which activate autoreactive T-cells and modify antigen processing and activation or by molecular mimicry. 3, 4, 20, 26 In this context, Pender 27 recently proposed that latent EBV infected autoreactive memory B-cells, lodge to the target organ and act as antigen-presenting cells attracting CD4+ T-lymphocytes that fail to undergo apoptosis, as they receive a co-stimulatory survival signal from infected B-lymphocytes.
In conclusion, this report indicates that in children with prolonged cholestatic hepatitis, positive EBV serology cannot exclude the presence of severe liver diseases and therefore, AIH should be considered as an alternate diagnosis, particularly when there is specific liver-related autoantibody detection like anti-LKM1. In such conditions, liver biopsy seems mandatory in an attempt to achieve a correct and timely diagnosis of a potentially catastrophic liver disease as AIH-2. Although some cases of AIH-1 following EBV infection have already been published in adults, the present report of AIH-2 after EBV infection represents the first case in children ever reported in the English literature.
ABBREVIATIONS
• AST: aspartate aminotransferase.
• ALT: alanine aminotransferase.
• ESR: erythrocyte sedimentation rate.
• ANA: antinuclear antibody.
• ASMA: anti-smooth muscle antibody.
• Anti-LKM: anti-liver kidney microsomal antibody.
• AMA: anti-mitochondrial antibody.
• pANCA: perinuclear anti-neutrophil cytoplasm antibodies.
• EBV-VCA: Epstein-Barr viral capsid antigen.
• EBNA: Epstein-Barr Nuclear Antigen.
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